Iontophoretic delivery of 5-aminolevulinic acid and its methyl ester using a carbopol gel as vehicle.
The aim of this study was to evaluate a Carbopol gel as a vehicle for iontophoretic delivery of 5-aminolevulinic acid (ALA) and its methyl ester (m-ALA). The formulation was characterized rheologically and the passive diffusion of ALA and m-ALA in the gels was measured. Addition of ALA and m-ALA did not change the rheological behavior of the gel and the diffusion coefficients of ALA and m-ALA were 4.4 +/- 1.2 x 10(-6) and 3.08 +/- 0.7 x 10(-7) cm2 s(-1), respectively. The anodal iontophoretic transport of ALA and m-ALA through porcine skin in vitro was followed for 15 h at a constant current of 0.4 mA. When incorporating ALA in the gel, the steady-state was reached in 10-12 h at a flux level of approx. 65 nmol cm(-2) h(-1) compared to 2.5-4 h and a level of approximately 145 nmol cm(-2) h(-1) for m-ALA. The total amount of m-ALA delivered after 15 h of iontophoresis resulted in a six-fold enhancement over ALA delivery. Iontophoretic delivery from the gel formulation seems to be better than, or comparable to, the passive delivery from formulations commonly used clinically, in spite of the 10-20 times lower concentration of the drug in the gel formulation. The skin uptake after iontophoresis for m-ALA showed a nine-fold increase over that of ALA in the stratum corneum (SC).